The object of this note is to add one more formula to the vast literature on the Riemann zeta function.1 The formula does not appear to have any immediate application but is interesting in that it is a kind of interpolation formula.2 Specifically we shall prove Theorem. If s is not an integer s = a-\-it then
where y is Euler's constant and BM+\ is the M+lst Bernoulli number. The integral converges for <r> -M.
Proof. The proof is quite simple and involves no complexity.
We start with
Using the calculus of residues, it can readily be shown that the right hand side of (1) the interchange of limiting processes presenting no difficulty. Consequently since B converges for K<r<2, we conclude that
The integral on the right however is (6)----I log r(z)2-1 A.
We apply Stirling's formula to log r(z) log T(z) = (z -|) log 2 -3 + i log 2vr
" (-1)^5, + E V^-:2~2r+1 + ff^ (2) rti 2r(2r -1) = A(«) + E ' ' ^2r+1 + *M«), r_i 2r(2r -1)
